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Abstract1

A web based system that allows the user to select, sort, and measure 3D bodies using displays inside of                                   
ordinary web browsers without the use of 3D plug­ins is presented. Our system, AnthroWeb3DMeasure                         
(AW3DM), allows the user to visually explore a set of 3D laser scanned bodies. The bodies we use come                                   
from the CAESAR[3] data set, however nothing inherently limits applicability of these techniques to this                           
specific data set.

The user is presented with a set of controls, the 3D view of the body, and a tabular view of demographic                                       
data associated with each body. We use X3DOM[1] as the basis for the 3D body visualizations. X3DOM is                                 
a “declarative 3D” language that enables us to place the graphical elements of the body directly into the                                 
DOM (Document Object Model) of the web page itself. This has significant implications for the extensibility                             
and practical usefulness of the system as it is not dependent on arcane plugins and is interoperable among                                 
all modern web browsers.
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1. Introduction
We present a web based system for the display and measurement of anthropometric data using modern                             
web browsers. The AnthroWeb3DMeasure (AW3DM) system, illustrated in Figure 1, also demonstrates the                       
use of a hybrid approach to graphics that utilizes “declarative 3D” graphics to allow the use of web                                 
infrastructure tools combined with binary geometry to improve performance.

Along with the display of the body surface the anthropometric landmarks are also highlighted with bright                             
spheres directly on the body. These spheres may be selected and, when clicked, information about the                             
landmark appears in a dialog box. This system builds on previous work [2] with the significant difference of                                 
working within the context of a non­modified web browser, and no longer requiring specialized plug­in’s or                             
separate applications.

Controls arranged in an accordion interface allow the user a variety of manipulations. One can a) view the                                 
model from viewpoints constructed to view individual landmarks and their surrounding areas, b) scale up                           
individual landmarks, and c) highlight body segments. In addition there is a “virtual measurement” system.                           
The user can click on any portion of the body surface, not simply a landmark, and obtain x,y,z position                                   
information in units (mm or inches) that correspond to the original data of the model. We are currently                                 
working to extend the measurement capabilities to planar (2D) and volumetric (3D) measures.

Embedding the 3D visualization directly into the web browser opens up the rich variety of web development                               
tools for use in anthropometry applications. In addition the use 3D visualization and measurement                         
techniques built right into the capabilities of the web browser enables widespread diffusion of this                           
technology both for educational and research applications. Web browsers are ubiquitous and we no longer                           
have to battle the significant interoperability problems of previous plug­ins and specialized applications.                       
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standalone dedicated application. The big upside, however, to web­based development is the robust and                         
amazingly active developer community and sheer number of supporting libraries and support knowledge out                         
on the web. As a concrete example we utilize the jQuery[8] library which has become a ubiquitous support                                 
library easing JavaScript programming.

3.2 Declarative 3D
One of the most interesting aspects of this system is the use of X3DOM and it’s “declarative” nature.                                 
Exactly, what does this mean? First some terms, declarative versus imperative. A graphics system such                           
as OpenGL is imperative. Operations are defined and executed right away painting on the screen as fast as                                 
possible, you tell the computer how to do an operation. Declarative graphics tells the computer what to do,                                 
not how to accomplish the task.

Declarative markup is one of the foundational technologies that enabled the World Wide Web to exist.                             
HTML, the HyperText Markup Language, is also a declarative markup language. The markup for a portion of                               
the page that is a paragraph “<p>” simply identifies that the associated text is a paragraph, and says                                 
nothing about how to render the paragraph. The Cascading Style Sheet (CSS) style sheet language                           
associates the structurally identified elements with how to render them. This means that a <p> in one page                                 
can look totally different depending on the styles of the page. The classic “CSS Zen Garden” [7] web site                                   
helped define and solidify this capability.

The “big win” using declarative graphics is the ability to leverage web infrastructure for your graphics                             
application. In this case the anthropometric landmarks are visually represented via spheres. We can select                           
all of the spheres via their “class”, a convenient method to group all landmark spheres for action. The                                 
simple jQuery statement �� �� �µ�� �O�D�Q�G�P�D�U�N�6�S�K�H�U�H�¶�� will select all of the landmark spheres in the scene,      ��                  
and we can perform arbitrary actions on them such as color or scale changes.

It becomes trivial to add arbitrary semantic information to the geometry. Figure 2, for example,                           
demonstrates the ability to group landmarks according to body segments such as the “left arm”. We simply                               
define a “.leftarm” class and associate that class with the appropriate landmarks. Next we apply some                             
visual indicator to that class producing the desired visual results. This is of course a contrived example,                               
however we could just as easily drive the visuals from more meaningful data, such as the location of                                 
diseases or injuries. The infrastructure provided by this declarative approach supports the visual display of                           
any number data driven applications.
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